Angiotensin II AT1 receptor/signaling mechanisms in the biphasic effect of the peptide on proximal tubular Na+,K+-ATPase.
The present study was designed to determine the cellular signaling mechanisms responsible for mediating the effects of angiotensin II on proximal tubular Na+,K+-ATPase activity. Angiotensin II produced a biphasic effect on Na+,K+-ATPase activity: stimulation at 10(-13) - 10(-10) M followed by inhibition at 10(-7) - 10(-5) M of angiotensin II. The stimulatory and inhibitory effects of angiotensin II were antagonized by losartan (1nM) suggesting the involvement of AT1 receptor. Angiotensin II produced inhibition of forskolin-stimulated cAMP accumulation at 10(-13) - 10(-10) M followed by a stimulation in basal cAMP levels at 10(-7) - 10(-5) M. Pretreatment of proximal tubules with losartan (1nM) antagonized both the stimulatory and inhibitory effects of angiotensin II on cAMP accumulation. Pretreatment of the proximal tubules with pertussis toxin (PTx) abolished the stimulation of Na+,K+-ATPase activity but did not affect the inhibition of Na+,K+-ATPase activity produced by angiotensin II. Pretreatment of the tubules with cholera toxin did not alter the biphasic effect of angiotensin II on Na+,K+-ATPase activity. Mepacrine (10microM), a phospholipase A2 (PLA2) inhibitor, reduced only the inhibitory effect of angiotensin II on Na+,K+-ATPase activity. These results suggest that the activation of AT1 angiotensin II receptors stimulates Na+,K+-ATPase activity via a PTx-sensitive G protein-linked inhibition of adenylyl cyclase pathway, whereas the inhibition of Na+,K+-ATPase activity following AT1 receptor activation involves multiple signaling pathways which may include stimulation of adenylyl cyclase and PLA2.